because of desorption of metals from particle surfaces in the geological materials.
Although reduced sulfur occurs in pyrite in some Western areas, soluble sulfate salts are normally the cause of high sulfate concentrations in ground water in mines and mined land;   in some areas there is a possibility that oxidation of reduced sulfur  in organic form (i.e.,  in coal or coal fragments in overburden)   produces sulfate and associated weathering products.    In a mining area,  the coal seam itself is typically the major acid producer because of pyrite within the coal.    Sources of alkalinity are generally found in the overlying rocks or unconsolidated overburden.    Consequently, mines that disrupt the overlying material, such as strip mines,  can cause alkalinity to be produced in the strata that contain calcite and dolomite,     in contrast, mines that penetrate only the coal seam,  such as underground and auger mines, disrupt the potential acid producer without affecting the alkalinity production potential of the overlying strata.
In some geological settings,  the water quality may be degraded by inflows or intrusion of natural ground water that is brackish or saline.    Where brackish or saline ground water discharges into a mine, the flow of the mine drainage to surface water  causes deterioration in surface-water quality.    Or, where mining is facilitated by pumping to limit ground-water inflow to the excavations,  natural ground water of poor quality may be discharged to surface waterways.
The quality of drainage water from a mine depends on many factors, such as climate, ground-water flow patterns, permeability distribution, overburden mineralogy,  and chemical constituents  in the coal strata. Thus prediction of the quality of drainage water  from a particular mine site  is difficult.
Chemical Effects in the East
In the eastern United States,  there  is a large excess of precipitation relative to evapotr anspirat ion, whereas in the West, there generally is a relative deficiency of precipitation. Ground-water systems in the East, where recharge is much more frequent, are generally more active than systems in the West.    Because of the major differences in the two regions,  scales of change are best considered in a regional context.
During the extraction of coal,  associated rocks are disrupted and exposed to the atmosphere.    The mining technique used at a particular site determines the degree to which the coal horizon or the overburden is disturbed and greatly affects the quality of water from drainage. Because of mining economics,  seams deeper than 350 ft.  are usually mined underground from shafts.    Thick,  nearly horizontal,  near-surface outcroppings of coal are commonly mined from entry shafts that are open to the ground surface.    If the overburden is sufficiently thin,  the coal is surface mined.
How does the type of mining operation affect the chemistry of the mine drainage?    In most underground mining processes, only the coal seam and the Strata immediatelv adiacent  to  the  seam are dis?arranaed